Mycobacterium avium inhibition of IFN-gamma signaling in mouse macrophages: Toll-like receptor 2 stimulation increases expression of dominant-negative STAT1 beta by mRNA stabilization.
Mycobacterial infections of macrophages have been shown to inhibit the ability of the macrophage to respond to IFN-gamma. We previously reported that Mycobacterium avium infection of mouse macrophages decreases IFN-gamma-induced STAT1 tyrosine phosphorylation and STAT1 DNA binding. Because macrophages respond to M. avium through Toll-like receptor 2 (TLR2), we determined whether TLR2 stimulation inhibits the response to IFN-gamma. Treatment of mouse RAW264.7 macrophages with TLR2 agonists inhibited the induction of IFN-gamma-inducible genes by IFN-gamma. In contrast to M. avium infection, TLR2 agonists did not inhibit the IFN-gamma induction of DNA-binding activity of STAT1 and the tyrosine phosphorylation of STAT1alpha. Instead, IFN-gamma induction of RAW264.7 cells treated with TLR2 agonists resulted in an increase in the tyrosine phosphorylation of the dominant-negative STAT1beta. TLR2 stimulation of RAW264.7 cells increased both STAT1beta protein and mRNA expression, suggesting that the increased STAT1beta phosphorylation results from increased STAT1beta expression. Because STAT1alpha and STAT1beta mRNA have different 3' untranslated regions, and 3' untranslated regions can regulate mRNA stability, we examined the effects of TLR2 stimulation on mRNA stability. TLR2 stimulation of RAW264.7 cells increased the stability of STAT1beta mRNA, while not affecting the stability of STAT1alpha mRNA. The ability of STAT1beta to function as a dominant negative was confirmed by overexpression of STAT1beta in RAW264.7 macrophages by transient transfection, which inhibited IFN-gamma-induced gene expression. These findings suggest that M. avium infection of mouse macrophages inhibits IFN-gamma signaling through a TLR2-dependent increase in STAT1beta expression by mRNA stablization and a TLR2-independent inhibition of STAT1 tyrosine phosphorylation.